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mm 

Ml a M2 b M3 c Od (D 
[5£(D Ml ft 2 tiB^JSx*, M2 ii3l^l7Ct> M3 f±4fffi<7)£ 
JRx**-€**i-***i^U a (±2. 7-3. 3. b t± 1 . 8-2. 2, c(i2. 7 
~3. 3, dtill. 0-13. 0<£>$£B<Z>&r?*&o ] 

[If*S2] 5* (I) K*3»t& 2ffle>&JKx3fcMl Mg, Ca, Zn, 
Sr. Cd, RUPB afrb%&&frbM1R2tLfz'J?%< t i> Uti^^l 

[fjf*^3] K£>tt& 2 1BfiO#^7C^Ml **, Mg, Ca, XtiZ 

[1**^4] 5^(1) Ki3tt& 3 Iffi^JlxSM 2 /6 s , Al, Sc, Ga, 
Y, In, La, G d , ZttfL u <b ft SffcfrfcWSS fifc^fc < t 4 1 ttT?* 

&iit*^ i t^m 3 <o^~f tifrKmm<7)%ytfco 

[ff^5] afcCD K*3tf4 3 «co^JS7C3feM2 76 s , Al, Sc, Y, X 

[ff*^6] Histt* 4«^JRtcMSM3 Si, Ti, Ge, 

Zr, Sn, S^'H f < ll^^i^l 

[1**^7] \Z&\1& Amn&mjtmM* $K Si, Ge, Xf±S 

n 6 »C|B«oat*fro 

[tPf3fcg 8 ] * Cr, Mn, Fe, Co, Ni, Cu, 

Ce, Pr, Nd, Sm, Eu, Tb, Dy, Ho, Er, Tm, RTfYbfrb 
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[Ijf^lO] K*3&t& 2ffi^^S7C*M 1 ri s C a-C*«9> 31ffico 

3 m^mjt^yfi ^SctY, 3Z.fi S ctLut^.^ 4lBfiC0^S7C3SM3 tf* 
S i -C*S||*!S 1 M9 cov^-ftL^Hfam^^#o 

[fflt^g i 2 ] f&frP'bJ * y<n^m\ RMt&m i JZ&Mtz *) o . 

0 0 0 1 -0. 3^-e&£fif;jt^l7^1 1 m>r*t#fciB|ftO®jfr(fco 

[ff^ 1 3 ] 3§7frfe£> X Y Z ^fe^-C^ Ltz t § O-feJ^^I x t y O 
Jftl**, (x + y) ^0. 6 *IJEt*»*®lMl 2C0V^-ftL^^fEm^^ 

[0 0 0 1] 

^HL, f&ft^^-K (LED) if-*^ K (LD) ^<E>¥#fcf& 

[0 0 0 2] 
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^^fS^St^i LT^M'fL^ 1 ; (G a N) ^WfeH^^M^ 

[0 0 0 3] 

(Y 3 Al 5 O12) ^tft^U iftftrti:ff^L^t>t LTO-b'J ( 
[0 0 0 4] 

[»w LXot-rz mm] 

[0 0 0 5] 
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[0 0 0 6] 

Ml a M2 b M3 c O d (I) 

c^:(i) mi te2m<7)±mjt : M. m 2 i± 3 mco&mitm, m3 (i4ffio# 

JSTCSfc^-e-ftW^U a {±2. 7~3. 3, b i± 1 . 8-2. 2, c f± 2 . 7 
~3. 3, dlill. 0-13. 0«l£l«*5o ] 
[0 0 0 7] 

##i:i-^> «K HttK, Ml , M 2 N &<^M3 «)^JRx# *^trH^K 

Ifc^-C&O, Ml 3 M 2 2 M3 3 Oi2^£^£<&£n^#-^ * M&JMJKS^ffc 
^^<^>4»-e. ^|§^Hi3V^-C(i^ f^M 1 ?&*2tifi, M 2 ^3ffi, M3 j&MtiliO^ 

[0 0 0 8] 

fiP*>, *3&W*±, f»f#:iLt, #llx.f£\ Huf£Y 3 A 1 5 O^^H^ 
^fl^7&*£n <b *t, X, Ml 7^2iffi, M 2 # ? 3lffi, M3 tf s 4tifi<£>#«7C^£>:*f-* 

iOMl 7&*2lffi, M 2 ifizm, M3 ^4ffi<30^7£^<7)**-^^ hiBffifllii^^k 

& o 
[0 0 0 9] 

;it\ 5£(I) Kistt* 2 jffi<7)#«7n*Ml fctTI±, 3&^»#c9®^f>, 
Mg, Ca, Zn, Sr. C d , S.^B a < 
lMX$>Z><D-hm* l> < , Mg, Ca, XliZ n -e£>£<£>rt ? jEK$J £ L < , Ca 
, XliCatMg-e^(7)«:^U>o 
[0 0 10] 

X, 3S(I) tcistt^> 3 fi<7)#mx;^M 2 Ltli, ra«Offi^t>, AU Sc 
, G a, Y, In, La, G d, &t>*L u frh&&mfrt,M$i2tLfc&% 
imX$>2><DtffttL<, AU Sc, Y„ XI±L u-C**<7>**MlCjf* L<, 
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[0 0 1 1 ] 

X, 55(1) Kistt* 4ffitf)&JRx*M3 tLTIi, Htfctf)®;^, Si, Ti 

, Ge, Zr, S n, f < l«t?** 

[0 0 12] 

3 , b tf2 , c ^3 T\ d tf ? 1 2 <7)#^3L^I&T-^*SH H H -e*^>^\ *3&9!U:&v* 

!K 5£(I) fc^T aj&*3, b^2. c^3t\ d^l 2 ^i^^^;^^ 
OH, tot, aii2. 7-3. 3. b (i 1 . 8-2. 2. c »i 2 . 7-3. 3 
, dlil 1. 0-13. 0 <7>mm<n®L* tZZttftt), a 12 2 . 9-3. 1, 
b»±l. 95-2. 05. cii2. 9-3. 1 OtiW^^^^f 
$L<. dlil 1. 65-12. 3 5<7)iMt^^«Uv>o 
[0 0 13] 

"CJi, IrlS^IWMi^M^ Cr, Mn, Fe, Co, Ni, Cu, Ce, Pr 
, Nd, Sm, Eu, Tb, Dy, Ho. Er, Tnu RXfYbfrhft&Wtfrb 

C e^&£<W#U#fi Lv^o 
[0 0 14] 
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fc»rli=r%£> Jni&&3bTS^?-*£fcfcJ: «^££ft&o 
[0 0 15] 

S^ifW h V'f^oS^fS't't-, Mm 0 0 0- 1 6 0 0t, ftt L< t± 1 

2oo~i5o or^ss*?, --intuit, -ift^t^ * 

jr. T)vrf-y^(D%w^m^L^m^nm%~r. 1 055—2 4&#w. mm-r^ 

[0 0 16] 

1» («) *&*fcafc&£&#H$Cj&*SiRSft, Mill 3 IfficDE u^oHr 
-£fcl±, T^^^SM^v^i^te^H&T, 3lfi©Ce 

^o^cii, -m.ikm.rn, ~m.itm.rn. mmm^mmikM^^mit^ 

l^T, 2ftOMn, 2i<7)Eu, 3 i©T b f<0»^i:ii, — #Hfc#t#> 
, T;vrf>^^4>tt^L< I±«tg#B$CT\ «£>ft£ 0 

[0 0 17] 

*y<7)7tmwAk^mii lti±, mi > m2 , &^m3 „ afctms&^^iM 
*y<D7£m<n&mtvo. Tmitvo. %mi&, mm^, mm^, us, 

[0 0 18] 
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2flfi<7)^Jl7t;^Ml t Ltffi Lv^-T^fiffiMg, Ca, WZn^o^T 
, ^tt^WMl ffifk^*=Mi^K^1"*L*f> Mgl^fttLTfi, MgO 
, Mg (OH) 2 , MgC0 3 , Mg (OH) 2 " 3MgC0 3 • 3 H 2 CK M 
g (NO3 ) 2 • 6H 2 O. MgS0 4 , Mg (OCO) 2 * 2 H 2 0. Mg ( 
OCOCH3 ) 2 • 4 H 2 O, MgC 1 2 X, C aWAt^t LTi±, C 

a 0, C a (OH) 2 > C a CO3 , C a (NO3 ) 2 • 4 H 2 O, C a S O4 
• 2 H 2 CK C a (OCO) 2 • H 2 O, C a (OCOCH3 ) 2 * H 2 (X C 
a C 1 2 3^ Z n?JMk^« LTIi, ZnO, Zn (OH) 2 , ZnCO 
3, Zn (NO3) 2> Zn (OCO) 2 V Z n (OCOCH3 ) 2 > ZnCl 

2 *ti?fim j rb*'Z>o 

[0 0 19] 

, A 1 2 O3 > A 1 (OH) 3 , A 1 OOH, A 1 (NO3 ) 3 • 9 H 2 CK A 

1 2 (SO4) 3, AICI3 X, S ciltfk^fc U±, S C2 O3 , S 
c (OH) 3 , S c 2 (CO3 ) 3 , S c (NO3 ) 3 , S c 2 (SO4 ) 3 , 
Sc 2 (OCO) 6 ^ Sc (OCOCH3 ) 3 , S c C 1 3 X, YWL4\& 

Y 2 O3 , Y (OH) 3 , Y 2 (CO3 ) 3 , Y (NO3 ) 3 , Y 2 
(S O4 ) 3 , Y 2 (OCO) 6 •> YC I3 X, L uWAt&mt Hi, L 

u 2 O3 , Lu2 (SO4 ) 3 , LuC I3 *rtl<enmifbti2>o 
[0 0 2 0] 

X, 4 m<D&m7tmM3 t LXlftt L^tlr&mtZS i , Ge, P'SnCo 

v>t, ^tib(Du3 mit&yBZMcfcMKwm-rtiix, s ias-fk^fcui, s i 

0 2 > H 4 S i O4 , S i (OCOCH3 ) 4 X, G eWAK&tot Hi, 
Ge0 2 , Ge (OH) 4, Ge (OCOCH3) 4 , GeCl 4 X, S 
nWAt^t Hi, S n 0 2 . S n 0 2 • n H 2 CK S n (NO3 ) 4 , S n ( 
OCOCH3 ) 4 , S n C 1 4 ^\ Ztl^timf btl&o 

[0 0 2 1 ] 

Ml:, $&±*£>l^ *y<D%mt LXlfri Lv»fc1" ^IffffiMn, Ce, Eu, S 
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, Mn02 , Mn2 O3 , Mn3 O4 , MnOOH, M11CO3 , Mn (NO3 
) 2 > Mn S O4 , Mn (OCOCH 3 ) 2 ^Mn (OCOCH3 ) 3 , MnC 
1 2 > Mn C i 3 X, C emik&Vlt Ce 2 O3 , Ce0 2 , Ce 

(OH) 3, C e (OH) 4, C e 2 (CO3 ) 3 , C e (N0 3 ) 3 , C e 2 
(S0 4 ) 3 ,Ce (S0 4 ) 2 >Ce 2 (OCO) 6 . Ce (OCOCH3) 
3, CeC I3 , C e C 1 4 X, E uMit&tBh Lit, E u 2 O3 , E u 

2 (SO4) 3, Eu 2 (OCO) 6 ,EuCl 2 .EuCl 3 ^\ X, T b 
Mit&Wt Lit, Tb2O3.Tb4O7.Tb2 (CO3) 3 > Tb 2 (SO 

4 ) 3 , t b c 1 3 m\ zti^timfbti&o 

[0 0 2 2] 

MlJl^ia^N. 0 0 0 1 -0. 3W*4«iL<, 0. 00 1 
~0. 1 5 *^-C*&0**MH*f* Lv^o 3&3fe*'LW * ><7)^*^\ ituffifEB 

10 0 2 3] 

jrlt, jj^fe, nt-fe, jSv>i±^tL^o^rafe^o. iosms^nr 

Lfzm&Vftytfc*, J IS Z 8 7 0 lt«$ti^XYZiMtiLf:t 
§ WfeJKffilR x y tf>5fUrt*, (x + y) ^0. 6 *ffiB.-T 2> <D tmiL L < > (x 

+ y) ^0. 8 £?RJ£i-&<Dj&*5fc#* Lv\> 
[0 0 2 4] 
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[0 0 2 5] 

lltt^*^«^:WWfffi0-C*O^ 02Xtf|iI3 »w*v*-c, 1 ttl&ft;*^ 2(i 
7-)>h'J-K, 3 tt>f U - K> 4 te^ff^StiK 5 {±^*fr^» 

flggg, 6 (i#S147^^-, 7l±-=e-^K«*t, 8t±MH^HB^S, 9«f 
1 0 *"TNfe* 0 
[0 0 2 6] 

[0 0 2 7] 
[0 0 2 8] 

fUT, SH^BB^^g 8 UT, H^fc^^ 1 co^*#H^^4 C1J± 
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1 0 (D^WtM 9 ® 1*1 \Z i3 T^J- & ^ & $ <b*L£^^&&o 
[0 0 2 9] 

immm] 

^mznmmizx ^h\z^mzmm-f^, ^mit-zom'gz 
m x. & v > m v & t m mm k pi ^ $ & & <d -e t ± & v > 0 

[0 0 3 0] 

H«!ll 

Ml M^tLtCaC0 3 ; 0. 0 2 9 7^K M2 IMIltUSc 

2 o 3 ; o. o i^e;k &<^m3 M^»iLts i o 2 ; o. 0 3^;k 

^yt^^4 ^XOjtmUit^t LTC e (0C0CH 3 ) 3 ; 0. 0 0 0 3 
[0 0 3 1 ] 

|bx^^ lll^Lto d<7)§&7^^ Mv^^ J IS Z8 

7 2 2 -C^^tt^ X Y Zm&&^&tf&&m&W : x £ y rUcSflffi 5 nm J: 
Lttffi Lfci: x = 0. 28, y = 0. 5 4 Tab *) , x + y = 0. 8 2 "C 

abofzo X> -^H^^ GaN^fM^f'ft-K (tf-^tS4 6 5 n 
m) ^)fM^MIfL, ^MM3tt£PtpL^ti^ ^TTfe^MLT 

[0 0 3 2] 

m»J2 
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Ml mit&tot LTC a C0 3 ; 0. 014 7^t Mg (OH) 2 * 3M 
gC0 3 • 3H 2 O;MgHT0. 01 5^K M2 mt&Vob LT S c 2 O 
3 ; 0. 0 0 7 5*/l/fc, Y2 O3 ; 0. 0 0 2 5^^?:, 

o h;w^t>, mmmi tmmzLx&mmMxtyznitiLtzt 

d^>, x = 0 . 43. y = 0 . 5 3-e**K x + y = 0. 9 6 T?*ofc 0 X, - 

[0 0 3 3] 

^»J3 

tomwkmn&m* 1 2 o o°c£ Ltztut, mmmi tmw^Lxigitfczmm. 
frb, mmmi tmmzLx&mmux tyZMtoLtztzz, x = o. 28, 

y = 0. 5 4-C*«9, x + y = 0. 8 2 X$>-otz 0 Z> -<7)^#^> 1 

[0 0 3 4] 

^Jfeflfl 4 

M2 WAk^t L"C S c 2 O3 ; 0. 0 0 5 0^1:, Y 2 0 3 ; 0. 0 0 5 
U m&WfoK$k%*M*>bLXZm<?>C e*^1rZ>i><nX 
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t:LTMI«x t y ^^mtTt^Cl^, x = 0. 47, y = 0. 50"C*f), 
x + y = 0. 9 7t*o/: 0 X, H«!l 1 ^ RtlMC IttM^ 

flBItU ^MM$SJS£ flints fWfM^MltfM^ML 

[0 0 3 5] 

M2 Mit^mt LTSc 2 O3 ;0. 0 0 5 0^fc, Lu2 o 3 ;o. 00 

5 o-^i^ffiwT^fi, mmm2 ^tctttM^ML^o nhtitz&yt 

iCLTMl^x t y ^^mtTti:^^, x = 0. 45, y = 0. 5 3 V 
, x + y = 0. 9 8^&o*ZoX, -C0^^^> HM^Jl ^^^LTW-fe^: 

[0 0 3 6] 

Ml ^k^t LTC a C O3 ; 0. 014 7^E^t^ Z n 0 ; 0. 015^ 

mmmi tmm^Lxmjtfrzm&Ltzo nhKtzi&itmt, 

Zmfct U MWrt^^^^L^^^^ LT3 fiffico C e ^^1"^ & <DX&2> 
:^ s li$ti/:o X, -<^^#<7>3S^^ h;i^<b, 1 £ leftist 

tMlixhy^fffit/;^^, x = 0. 29, y = 0. 54^^ x + 
y = 0. 8 3t*o/; 0 X, i^WC ^J&M 1 £ Itffe^^iH' 

3*7frf£ K J|X £ tt & ^ o tz Wfe 5£ i: o rife -otz&^T^Lfz 

o 

[0 0 3 7] 
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mi) 

mi 





m 3t # a *a 


mmm 1 


(Cao. 9 9 ) 3SC 2S i 30 1 2 . 015 • Ce 


mmm 2 


(Cao. 49Mgo. 50) 3 (Sco. 75Y0. 2s)2Si30i2. 015 * Ce 


mmm 3 


(Cao. 9 9) 3SC 2Si 3O i 2. 015 • Ce 


mmm 4 


(Cao. 49Mgo. 50) 3 (Sco. 50Y0. 5o)2Si30i2. 015 > Ce 


mmm 5 


(Cao. 49Mgo. 50) 3 (Sco. soLuo. 5o)2Si30i2. 015 ' Ce 


Iffi^J 6 


(Cao. 49Zrio. 5 o) 3SC 2Si 3O i 2. 015 • Ce 



[0 0 3 8] 

m 1 ] *%m<Dmnm 1 -cwp* t^^^i^x^ h JWfcifls&je* 

[0 2] ^^^>^ife^J2T*#ibtL7t^#:<7)|&^^^ HU&OWB* 
[EI 4] 1213 U^«^T*m^^/iM^« > ^^a^-«M^^ 

1 \&%n=¥- 
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; #mt47-f -v- 
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o ; 1%Wr-x 
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lift] 3u&nm£i"?abz t&Ky m&&v>m\<*%ytm z ¥-*&2>z.£&x* 

Ml a M2 b M3 c 0 d (D 

[5£(D Ml f± 2 tifitf)&JR7G^ M2 l±3tt^ia M3 fi4lffi<7)^ 

mjtmZ^ti-etlTjiL, ait 2. 7-3. 3, bi±l. 8-2. 2. ct±2. 7 
~3. 3, dfill. 0-13. 0OiH**^o] 
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